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Abstract
Objectives

Despite numerous advances in the understanding of the development and maintenance of
posttraumatic stress disorder (PTSD), current research is often narrowly focused on symptom
reduction. Despite this, the impact of PTSD also extends into areas such as interpersonal relationships,
pursuit of valued activities, and self-acceptance. These processes appear to be especially relevant in
chronic/complex PTSD but are rarely represented in controlled trials. As a result, there is a need to
expand the focus of PTSD research beyond symptom reduction to include processes of well-being.

Methods

Using a latent growth curve analytical approach, this study examined the impact of change in selfcompassion, psychological inflexibility, and interpersonal courage on PTSD symptom reduction,
trauma-related shame, quality of life, and valued living for participants in an exposure-based PTSD
partial hospitalization program (n = 537; 75% White; 83% female; mean age = 36).

Results

All key processes assessed except for interpersonal courage showed clinically meaningful change over
the course of the program. For the PTSD and valued living three-piece spline model slopes, only the
three self-compassion slopes were significant predictors (p < .001). The psychological inflexibility slope
predicted the quality of life slope (p < .001), while the interpersonal courage slope predicted the
trauma-related shame slope (p < .001).

Conclusions

Results supported the importance of broadening the focus of PTSD conceptualization, treatment, and
outcome assessment to include processes such as psychological inflexibility, self-compassion, and
interpersonal courage.

Trauma has a deleterious impact on many aspects of psychological well-being, including psychological
flexibility, self-compassion, and vulnerability and connection in interpersonal relationships (Au et
al., 2017; Cloitre, 2015; Seligowski et al., 2015). However, many PTSD treatment researchers have
noted an exclusive focus on outcomes defined by symptom reduction and, in some limited cases,
quality of life, while neglecting many other indicators of well-being (Cloitre, 2015; McGuigan, 2013;
Najavits & Hien, 2013; Steenkamp & Litz, 2013). While it is essential that PTSD research continues to
assess symptom reduction and quality of life, research also needs to explore how change in processes
of well-being over the course of treatment impact relevant outcomes (Hofmann & Barlow, 2014).
The lack of comprehensive outcome data in PTSD research is especially concerning given the welldocumented consequences of failing to inform clinical practice with clinical data (Spinazzola et
al., 2005). Without consistently gathered patient outcome data, the quality, consistency, and
accountability of care environments cannot be reliably determined (Brown et al., 2001). There is also
evidence that failing to collect consistent patient outcome data can lead to deterioration in therapist
skill, which can also result in poorer delivery of service and the inability to demonstrate value to
customers (e.g., taxpayers and patients; Fortney et al., 2017). On the other hand, the benefits of

conducting comprehensive outcome research and using that research to inform practice are clear.
Measurement-based care (MBC) can help providers identify high-risk patients, foster coordination
between care team members, improve the therapeutic relationship, and identify treatment
approaches that are most effective for reducing symptoms and improving quality of life (Fortney et
al., 2017; Prescott et al., 2017).
An important next step is to examine the impact of change in core processes of well-being on PTSD
outcomes. To do this, a thorough conceptualization of well-being, along with a comprehensive
explication regarding how these processes function to promote or restrict the cultivation of well-being
in people with PTSD, is required. Though the research is not yet definitive, prior work has identified
several key well-being processes that should be explored further. Most of these are rooted in mindful
awareness of the self and others, including psychological flexibility (Seligowski et al., 2015), emotion
regulation (Boyd et al., 2018), present-moment awareness (Gu et al., 2015), self-compassion (Au et
al., 2017), and interpersonal vulnerability and connection (Hoffart et al., 2015). The evidence
supporting present-moment awareness (e.g., Boyd et al., 2018) and emotion regulation (Barlow, 2014)
as core processes of well-being in PTSD is established and strong. Evidence also suggests that
exposure-based treatments are especially effective at addressing emotion regulation and presentmoment awareness, as the movement towards willingly tolerating distressing emotions in the moment
builds emotion regulation skills behaviorally and neurobiologically (Frank et al., 2014; Gratz &
Tull, 2010; Yehuda et al., 2015).
The importance of psychological flexibility, self-compassion, and vulnerability and connection in
interpersonal relationships on PTSD outcomes is less clear. Evolutionary psychologists have
hypothesized that compassion towards others, compassion towards self, and receiving compassion
from others (Gilbert, 2010) are core components of multi-level evolutionary selection processes that
allow human beings to successfully function in groups (Hayes, 2019). From this perspective, creating a
context in which interpersonal connection can occur is likely to facilitate the cultivation of well-being.
This view is supported by findings that people with PTSD experience improvements in quality of life
following an explicit focus on positive interpersonal interactions (e.g., Markowitz et al., 2015).
Importantly, there is also evidence that a willingness to engage in interpersonal interactions
characterized by vulnerability must be present for positive interpersonal interactions to occur
(Jordan, 1990; Kohlenberg et al., 2015). These findings suggest that the courage to engage in
interpersonal relationships might be a key process of well-being. While the courage to engage in
interpersonal relationships has been integrated in evidence-based treatment (e.g., addressing intimacy
and trust in cognitive processing therapy [CPT]), it has not yet been fully explored in the literature on
PTSD outcomes (Cloitre, 2015).
Engaging and strengthening these core evolutionary processes may also serve as powerful motivators
for sustained behavior change via establishing life meaning and purpose. Past research has
demonstrated that the cultivation of mindfulness (Shapiro et al., 2006), psychological flexibility (Mak &
Cheung, 2010), self-compassion (Mak et al., 2021), and interpersonal connection (Roush et al., 2018)
are positively related to valued living. The ability to engage with oneself and others with mindful
awareness facilitates the process of freely choosing the direction of one’s life and finding meaning in it,
even in the face of challenging life circumstances (Mak et al., 2021; Roush et al., 2018). Based on these

conceptual rationales and empirical findings, psychological flexibility, self-compassion, and
vulnerability and connection in interpersonal relationships may be especially important factors in
helping people with PTSD explore and develop aspects of their lives beyond trauma.
Processes involved in interpersonal connection and interpersonal courage have often been neglected
in traditional PTSD treatment models as the need to reduce core PTSD symptoms (e.g., avoidance,
hyperarousal) has taken precedence (Cloitre et al., 2005). Indeed, this symptom reduction approach
targets essential components of the PTSD experience, and contemporary evidence-based approaches
such as prolonged exposure for PTSD and CPT have considerable evidence supporting their ability to
reduce PTSD symptomatology (Cusack et al., 2016). These evidence-based approaches focus on
restructuring dysfunctional beliefs about self, others, and the world. However, for people with PTSD
who endorse high levels of shame, avoidance of emotions and intimacy, and difficulties connecting
with others, altering relationships between fear-triggering stimuli and associated networks via
habituation fail to consistently improve quality of life (Au et al., 2017; Cloitre, 2015).
The experience of shame inherently limits the ability of the individual to connect with others, because
shame is based in strongly held beliefs that one’s identity is flawed, wrong, or broken (Lee et al., 2001).
One of the most promising interventions for targeting shame in PTSD is the cultivation of selfcompassion. The definition of self-compassion most commonly used originated from Neff (2003). In
this definition, self-compassion comprises three components: (1) self-kindness vs. self-criticism, (2)
common humanity vs. isolation, and (3) mindfulness vs. overidentification. According to Neff and
Dahm (2015), “In order to give oneself compassion, one must be able to turn toward, acknowledge,
and accept that one is suffering” (p. 2). In some ways, this definition of self-compassion provides an
alternative definition for shame, as the “negative” pole of self-compassion are related to viewing the
self as being broken or wrong. Empirically, studies of the validity of self-compassion scales have
demonstrated links between the “negative” aspects of self-compassion (e.g., self-criticism) and shame
(Kelly et al., 2014).
Evidence in support of interventions designed to increase self-compassion and decrease shame is
moderate in strength but growing (Neff & Dahm, 2015). Shame has been effectively targeted both
cognitively and behaviorally in empirically supported treatments such as CPT with relatively consistent
levels of success (Schoenleber & Gratz, 2018), though the reduction of reported levels of shame is not
necessarily equivalent to active engagement in connection with self and others. Additionally, some
evidence suggests that change in these processes may be best explained by change in psychological
flexibility (e.g., Levin et al., 2012; Seligowski et al., 2015).
Given the previous discussion, clarifying the relationships between psychological flexibility, selfcompassion, and interpersonal courage in people with PTSD is an important research and clinical goal.
As has been noted by Cloitre (2015), these variables should be examined not just in terms of their
relationship to PTSD symptom severity. Quality of life is an important clinical target as well (Steenkamp
& Litz, 2013). Trauma-related shame may also be an important clinical target, as suggested by the
evidence that high levels of shame are often a barrier to successful PTSD treatment (Kelly et al., 2014;
Neff & Dahm, 2015). Finally, recent evidence suggests that evidence-based treatments for PTSD can
benefit from including as motivational and behavioral targets core values such as connection with
others and fulfilling family relationships (Donahue et al., 2017). Incorporating these additional variables

into PTSD treatment research may clarify the processes involved in effective treatment, which may
lead to more enduring, comprehensive, and meaningful treatment outcomes.
The present study attempted to explore how self-compassion, psychological flexibility, and
interpersonal courage function as predictors of PTSD symptom severity, quality of life, trauma-related
shame, and valued living. The study used clinical outcome data obtained from patients who completed
treatment at a prolonged exposure–based partial hospitalization program for PTSD. Using latent
growth curve analyses (Grimm et al., 2016; Little, 2013), this study examined whether within-person
rates of change in self-compassion, psychological flexibility, and interpersonal courage predicted
within-person rates of change in PTSD symptom severity, quality of life, trauma-related shame, and
valued living. Specifically, we predicted that the within-person rates of change in psychological
inflexibility (decrease), self-compassion (increase), and interpersonal courage (increase) would predict
the within-person rates of change of PTSD symptom severity (decrease), quality of life (increase),
trauma-related shame (decrease), and valued living (increase). To test these predictions, we used the
null hypothesis that there was no difference between the slopes of the rates of change for each
predictor variable (Grimm et al., 2016).

Method
Participants

Data were obtained from 537 adult patients who enrolled in an exposure-based PTSD partial
hospitalization program (PHP) in eight satellite hospital locations across the Midwest. Full demographic
data are presented in Table 1. Seventy-five percent of patients identified as White and 83% identified
as female. The average age of the participant sample was 36.10 (min = 17, max = 79). Most patients
had been in previous treatment.
Table 1 Sample demographics
From: Change in Self-compassion, Psychological Inflexibility, and Interpersonal Courage in Intensive PTSD
Treatment: A Latent Growth Curve Analysis
Variables
N
Female
Male
Race
White
Black
Pacific Islander
Native American
Asian
Multiple
Unknown
Ethnicity
Hispanic or Latino
Not Hispanic or Latino

N (%) or M (SD)
537
446 (83%)
90 (17%)
400 (75%)
41 (8%)
4 (1%)
8 (2%)
6 (1%)
1 (< 1%)
46 (9%)
27 (5%)
457 (85%)

Did not indicate
Age
Education
Some college
Bachelor’s degree
High school degree
Other
Associate’s degree
Master’s degree
Marital status
Married
Divorced
Single
Separated
Widowed
Unknown
Sexual orientation
Heterosexual
Gay, lesbian, or bisexual
Did not indicate

30 (5.6%)
36.10 (12.7); (range: 17–79)
156 (29%)
90 (17%)
50 (9%)
142 (26%)
32 (6%)
43 (8%)
137 (26%)
62 (12%)
261 (49%)
24 (5%)
11 (2%)
19 (3%)
183 (80%)
31 (14%)
14 (6%)

The majority (78%) of this sample had at least one comorbid diagnosis, with major depressive disorder
(48%), bipolar disorder (17%), generalized anxiety disorder (13%), and alcohol dependence (9%) being
the most common comorbid conditions. Other comorbid diagnoses included borderline personality
disorder (6%), panic disorder (5%), and opioid dependence (5%).
Trauma exposure was assessed using the Life Events Checklist (Weathers et al. 2013a, 2013b, 2013c), a
self-report measure designed to allow participants to report lifetime exposure to a wide variety of
traumatic events. Fourteen percent of participants did not indicate trauma exposure, so these data are
not available for analysis. In this sample, total trauma exposure (M = 12.05, SD = 4.05) was
approximately four times higher than rates found in the general population (cf. Benjet et al., 2016).
The most common trauma exposures were physical assault (77%), sexual assault (74%), and
transportation accidents (72%), while the least common trauma exposures were causing serious injury
to someone else (15%) and combat/warzone exposure (25%). In this sample, only 3% of participants
indicated experiencing non-interpersonal traumas (e.g., transportation accident, natural disaster)
without experiencing interpersonal trauma (e.g., sexual assault, physical assault, emotional abuse). As
such, 97% of this sample experienced at least one interpersonal trauma. It should be noted that the
Life Events Checklist (LEC) does not measure total number of exposures, so it is likely that the vast
majority of patients in the program experienced more than one instance of an indicated trauma (i.e.,
multiple assaults).

Procedure

The treatment in these evidence-based PTSD programs focused concurrently on symptom reduction
(via prolonged exposure for PTSD) and improving quality of life via the pursuit of meaning, personal

values, and engagement in contextual behavior treatment components (e.g., acceptance and
commitment therapy, dialectical behavioral therapy, and compassion-focused therapy). The treatment
involved a mix of individual therapy focused on exposure-based approaches (i.e., in vivo and imaginal
exposure) and group therapy focused on emotion regulation skills, interpersonal effectiveness, and
mindfulness skills. All patients were screened by a psychologist and psychiatrist for diagnostic fit with
the program. While PTSD was required as the primary diagnosis for admission to the program, most
patients presented with at least one comorbid condition. Besides meeting criteria for a primary
diagnosis of PTSD, there were no strict exclusionary criteria for program participation, as the
supervising psychologist and psychiatrist had final authority with respect to admission. However, active
psychosis, significant cognitive impairment, and untreated substance use disorder generally resulted in
admission to alternative treatment programs. All patients were given the Clinician-Administered PTSD
Scale and the Mini-International Neuropsychiatric Interview (MINI; Sheehan et al., 1998) upon
admission to further assess a primary diagnosis of PTSD, as well as the PTSD Checklist for DSM-5
(Weathers et al., 2013a). Data from these assessments were not integrated into the database available
for research purposes, so they were not included in analyses.
Study data were collected at three timepoints during patients’ stay in the program: upon admission to
treatment, at the step-down transition from partial hospitalization to intensive outpatient
programming, and upon discharge. These timepoints were approximately 6 weeks apart. Additionally,
self-compassion, PTSD, and valued living were measured weekly. Patients spent approximately 6 weeks
in partial hospitalization and 6 weeks in intensive outpatient programming, though these timeframes
were not rigidly adhered to given differing treatment needs across patients. Assessments were given in
a uniform assessment battery administered on a HIPPA-compliant computer tablet. Patients were
required to provide signed informed consent prior to beginning the program indicating their consent to
have their deidentified assessment data utilized for research purposes. All patients who consented to
have their data used for research purposes were included in this study. IRB approval was obtained
before any analyses were conducted.

Measures

Standard deviations and mean scores were calculated for all scales. Because Cronbach’s alpha is a
measure of inter-item consistency and not reliability (Sijtsma, 2009), omega (ω) and maximal reliability
(Peters, 2014) were also calculated to evaluate scale reliability.
PTSD Checklist (PCL-5)
The PCL-5 (baseline M = 54.17, SD = 12.70) is a 20-item self-report measure examining symptoms of
PTSD severity based on DSM-5 criteria (Weathers et al. 2013a, 2013b, 2013c). The measure uses a 5point Likert scale (1 = Not at all, 4 = Extremely) where higher scores indicate greater symptom severity.
The PCL-5 has demonstrated strong convergent validity, discriminant validity, and adequate inter-item
correlation (Blevins et al., 2015). In this sample, inter-item correlation (α = 0.88) and reliability results
for the PCL-5 (MR = 0.91, ω = 0.88) indicate a high proportion of shared variance that defines the
underlying construct.
Quality of Life Satisfaction Questionnaire — (Short Form; Q-LES-Q-SF)
The Q-LES-Q-SF (baseline M = 42.10, SD = 16.13) is a 16-item self-report measure examining quality of
life and satisfaction (Endicott et al., 1993). The measure uses a 5-point Likert scale (1 = very poor,

5 = very good) where higher scores suggest greater life satisfaction and quality of life. The Q-LES-Q-SF
has demonstrated strong convergent validity, discriminant validity, and inter-item correlation
(Riendeau et al., 2018). In this sample, inter-item correlation (α = 0.86) and reliability results for the QLES-Q-SF (MR = 0.90, ω = 0.84) were strong.
Acceptance and Action Questionnaire (AAQ-II)
The AAQ-II (baseline M = 39.49, SD = 6.99) is a 7-item self-report measure of psychological inflexibility,
defined as the attempt to alter the form, frequency, or situational sensitivity of negative thoughts and
emotions (Bond et al., 2011). The measure uses a 7-point Likert scale (1 = never true, 7 = always true)
where higher scores indicate elevated levels of psychological inflexibility. The AAQ-II has demonstrated
convergent and discriminant validity, as well as adequate inter-item correlation (Gloster et al., 2011).
In this sample, inter-item correlation (α = 0.89) and reliability results for the AAQ-II
(MR = 0.90, ω = 0.89) indicated adequate reliability.
Awareness, Courage, and Responding (ACR)
The Courage subscale (baseline M = 26.34, SD = 6.34) of the Awareness, Courage, and Responding Scale
(ACR-C; Kuczynski et al., 2020) is a 7-item measure of interpersonal courage, or the willingness to be
vulnerable in interpersonal interactions. The measure is scored using a 7-point Likert scale (1 = never
true, 7 = always true) where higher scores indicate higher levels of interpersonal courage. Initial
validation of the scale shows convergent validity, discriminant validity, and adequate inter-item
correlation (Kanter et al., in press). In this sample, inter-item correlation (α = 0.84) and reliability
results for the ACR-C (MR = 0.85, ω = 0.84) were also strong.
Valued Living Questionnaire (VLQ)
The VLQ is a two-part self-report measure of values importance and committed action to those values
assessed across 10 life domains (Wilson et al., 2010). The measure uses a 10-point Likert scale (1 = not
at all important, 10 = extremely important) where higher scores reflect greater valued living. The
Importance scale asks the participant to rank 10 life domains based on the importance of each value,
while the Consistency scale asks the participant to report how consistent their actions have been with
those same values. A composite score (M = 40.67, SD = 19.02) is calculated by taking the mean of the
products of corresponding importance and consistency scores for each domain. This score indicates
total valued living. Importantly, item-by-item internal consistency is not necessarily an expectation for
the VLQ, as not all domains are expected to be related to one another. For this study, the inter-item
correlation (α = 0.80), maximal reliability (MR = 0.81), and omega (ω = 0.80) for the VLQ were high.
Life Events Checklist (LEC-5)
The LEC-5 is a 17-item self-report measure assessing trauma exposure history (Weathers et al., 2013b).
Participants rate 16 trauma-related events (e.g., sexual assault, combat or exposure to a war zone), as
well as a potential unspecified stressful event or experience, using 6 nominal responses (happened to
me, witnessed it, learned about it, part of my job, not sure, doesn’t apply). The LEC-5 is administered
directly before the Clinician-Administered PTSD Scale for DSM-5 as the identifying mechanism for a
person’s most prominent PTSD criterion A traumatic experience.

Self-compassion Scale (Short Form; SCS-SF)
The SCS-SF (baseline M = 26.33, SD = 7.38) is a 12-item self-report measure assessing self-compassion,
including showing self-kindness vs. self-judgment, being mindful vs. fused with thoughts/emotion, and
connecting with others vs. isolating (Neff, 2003; Raes et al., 2011). Responses are given on a 5-point
Likert-type scale (1 = almost never, 5 = almost always) where higher scores indicate elevated levels of
self-compassion. Neff (2003) demonstrated that the SCS-SF has a “near-perfect correlation with the
long form SCS” and has almost no loss in inter-item correlation for total scores. The SCS-SF has also
demonstrated strong convergent and divergent validity (Castilho et al., 2015). In this sample, inter-item
correlation (α = 0.80) and reliability results for the SCS-SF (MR = 0.82, ω = 0.80) indicated a high
proportion of shared variance that defines the underlying construct.
Trauma-Related Shame Inventory (TRSI)
The TRSI (baseline M = 41.84, SD = 18.30) is a 24-item self-report measure of internal and external
trauma-related shame (Øktedalen et al., 2014). The measure uses a 4-point Likert scale (0 = never true,
3 = always true) where higher scores indicate elevated levels of trauma-related shame. The TRSI has
demonstrated convergent and discriminant validity, as well as adequate inter-item correlation (DeCou
et al., 2019). In this sample, inter-item correlation (α = 0.96) and reliability results for the PCL-5
(MR = 0.96, ω = 0.95) were strong.

Data Analyses
Latent Growth Curve Models
Latent growth curve analysis was used to assess if the rate of change in designated predictor variables
predicted the rate of change in designated outcome variables (Grimm et al., 2016). This was achieved
using a structural equation modeling (SEM), which allows for non-linear change models (Grimm et
al., 2016). Latent growth curve analysis can be conducted with three timepoints, so it is an appropriate
method of analysis for these data (Little, 2013). While it would be possible to assess longitudinal
variable change using other statistical methods (e.g., longitudinal panel modeling), latent growth curve
analysis allowed for the assessment intraindividual growth trends (Little, 2013), which is the focus of
the research questions in this study. In clinical settings, this intraindividual focus can help identify core
processes of change that can become treatment targets in efficient, transdiagnostic approaches (Hayes
& Hofmann, 2018). In this study, the unit of time was 1 week, which reflected programmatic
administration of assessment batteries. For measures that were only given at stepdown to intensive
outpatient programming and discharge from the program, the time interval is approximately 6–
8 weeks. In addition to linear growth models that estimated a change matrix for the variables under
study, SEM allowed for the estimation of multiple forms of growth models (i.e., quadratic, cubic, and
spline models) that could be tested against one another to ascertain the best-fitting growth model for
each individual longitudinal measure. Quadratic models adjust the change matrix by adding an
additional growth factor that squares the linear values from the original linear model. Cubic models
adjust the change matrix by adding another growth factor to a quadratic model that cubes the linear
values from the original linear model. Finally, spline growth models adjust the change matrix at knot
points that represent theoretical or data-driven turning points between distinct, time-based linear
slopes (Grimm et al., 2016). All analyses were conducted in R 3.5.0 (R Core Team, 2017) using
the lavaan (Rosseel, 2012) package.

The large number of latent regressions required for each dependent variable generated estimation
problems for the full model, and as such, four separate models were estimated to test each outcome
variable separately (i.e., PTSD symptoms, valued living, quality of life, and trauma-related shame,
respectively). Linear, quadratic, cubic, and spline slopes were estimated and compared via likelihood
ratio test (LRT, χ2) model comparison to retain the best-fitting model to the data (Little, 2013). The
AAQ-II, ACR-C, TRSI, and Q-LES-Q-SF contained three timepoints for all included participants. The PCL5, SCS-SF, and VLQ were administered weekly and, as such, contained a variable range of timepoints.
The largest number of timepoints available for analysis was 25.
Model fit statistics, including absolute and relative fit approximate indices, were calculated for all
estimated latent growth curves. In line with recommendations from Beauducel and Wittmann (2005),
fit indices were not interpreted as strict cutoffs for model interpretation. Instead, multiple fit indices,
including Gamma Hat, were estimated to provide an overall view of the fit of each model to the data
(Cheung & Rensvold, 2002). For the linear models, the majority of models displayed poor relative fit
indices. This may be a result of model complexity or elements of misspecification; however, the
Gamma Hat index, which is a more robust fix index than the TLI and CFI (Fan & Sivo, 2007; GarnierVillarreal & Jorgensen, 2020), was above 0.90 for all models.
Latent Growth Curve Regressions
From the estimated latent growth curve models, latent regressions were estimated to predict the
intercept and slope of the PCL-5, Q-LES-Q-SF, VLQ, and TRSI, respectively. The intercepts and slopes of
the AAQ-II, SCS-SF, and ACR-C were set as predictor variables in the latent regression models. In line
with recommendations from Little (2013), pruned models, in which non-significant relationships are
set to zero, were generated and compared to the initial models via LRT (χ2). Model pruning continued
until a non-significant chi-square result was found. Final, pruned model results are reported.
Missing Data
Missing data were handled using full information maximum likelihood, which increases power and
reduces the chance for bias in parameter estimation due to missing data (Enders, 2010). Growth curves
were calculated using all available data with at least two primary timepoints (e.g., admission,
stepdown, and discharge). All participants completed at least one baseline assessment in order to be
included in the analyses. If a participant did not have at least two timepoints, they were considered to
have dropped out of treatment. Because this was a secondary data analysis, a power analysis was not
conducted, and all available and qualified participants were included.

Results
Latent Growth Curve Models
PTSD Symptoms Growth Model (PCL-5)
First, linear, quadratic, and cubic slopes were estimated for the PCL-5. Only the linear slope model
converged, preventing model comparison via LRT. Upon examination of plotted values, a three-piece
spline model was estimated. Spline models are especially useful when each knot point is associated
with a discernable reason for the change in slope (Grimm et al., 2016). For the PCL-5, knot points were
discovered after week 6 of treatment and after week 16 of treatment. Week 6 is especially meaningful,
as it represents a full course of partial hospitalization programming and the stepdown to intensive

outpatient programming. Week 16 is approximately 4 weeks after the intended discharge date from
intensive outpatient, though given the variable length of treatment for participants, this knot point
also represents data from patients who required additional treatment time to complete the program.
This spline model was compared to the linear model via LRT (Δ X2 = 659.33, Δ df = 9, p < .001), after
which the spline model was retained as the best-fitting model to the data. Model fit for the PCL-5
spline model was also acceptable (X2 (337) = 882.28, RMSEA = .05 CI[.05, .06], CFI = .86, TLI = .86,
Gamma Hat = .93). The estimated PCL-5 intercept (at admission) was 54.39 (SE = .56, p < .001). The first
two linear slopes were significant at p <. 001. However, the third linear slope was not significant (p =
.068). For the first linear slope, on average, PCL-5 scores decreased 2.01 units (SE = .15, p <. 001) per
week. For the second linear slope, on average, PCL-5 scores decreased 1.34 units (SE = .20, p <. 001)
per week. Finally, for the third linear slope, PCL-5 scores increased .38 units (SE = .21, p = .068) per
week.
Self-compassion Growth Model (SCS-SF)
For the SCS-SF, a spline model was retained as the best-fitting model to the data. Model fit for the SCSSF spline model was acceptable (X2 (337) = 944.12, RMSEA = .05 CI[.05, .06], CFI = .86, TLI= .87, Gamma
Hat = .92). The estimated SCS-SF intercept (at admission) was 26.13 (SE = .35, p < .001). The first two
linear slopes were significant at p < .001. However, the third linear slope was not significant (p = .580).
For the first linear slope, on average, SCS-SF scores increased .73 units (SE = .08) per week. For the
second linear slope, on average, SCS-SF scores increased .46 units (SE = .10) per week. Finally, for the
third linear slope, SCS-SF scores increased .06 units (SE = .10) per week.
Valued Living Growth Model (VLQ)
For the VLQ, a spline model was retained as the best-fitting model to the data. Model fit for the VLQ
spline model was also acceptable (X2 (337) = 942.56, RMSEA = .06 CI[.06, .07], CFI = .86, TLI = .87,
Gamma Hat = .91). The estimated VLQ intercept (at admission) was 38.62 (SE = .17, p < .001). The first
two linear slopes were significant at p <. 05. However, the third linear slope was not significant (p =
.589). For the first linear slope, on average, VLQ scores increased .85 units (SE = .17) per week. For the
second linear slope, on average, VLQ scores increased .53 units (SE = .15) per week. Finally, for the
third linear slope, VLQ scores increased .09 units (SE = .16) per week.
Psychological Inflexibility Growth Model (AAQ-II)
For the AAQ-II, only the linear model converged, which prevented model comparison via LRT. Based on
recommendations from Marsh, Hau, and Wen (2004), model fit for the AAQ-II linear model was
acceptable (X2 (475) = 35.88, RMSEA = .27 CI[.20, .35], CFI = .71, TLI = .13, Gamma Hat = .95). Scores
decreased consistently from admission to discharge. The estimated AAQ-II intercept (at admission) was
25.73 (SE = 5.96, p < .001). The linear slope was significant at p < .001 On average, AAQ-II scores
decreased .36 units (SE = .06) per 6 weeks.
Interpersonal Courage Growth Model (ACR-C)
For the ACR-C. Only the linear model converged, which prevented model comparison via LRT. Based on
recommendations from Marsh, Hau, and Wen (2004), model fit for the ACR-C linear model was
acceptable (X2 (484) = 2.97, RMSEA = .06 CI[.00, .15], CFI = .99, TLI = .98, Gamma Hat = .99). Scores
increased gradually from admission to discharge. The estimated ACR-C intercept (at admission) was

21.99 (SE = 2.94, p < .001). The linear slope was not significant (p = .918). On average, ACR-C scores
increased .002 units (SE = .02, p < .001) per 6 weeks.
Trauma-Related Shame Growth Model (TRSI)
For the TRSI, only the linear model converged, which prevented model comparison via LRT. Based on
recommendations from Marsh, Hau, and Wen (2004), model fit for the TRSI linear model was
acceptable (X2 (515) = 23.21, RMSEA = .21 CI[.14, .29], CFI = .87, TLI = .62, Gamma Hat = .97). Scores
decreased gradually from admission to discharge. The estimated TRSI intercept (at admission) was
41.01 (SE = .85, p < .001). The linear slope was significant at p <. 001. On average, TRSI scores
decreased .77 units (SE = .04, p < .001) per 6 weeks.
Quality of Life Growth Model (Q-LES-Q-SF)
For the Q-LES-Q-SF, only the linear model converged, which prevented model comparison via LRT.
Based on recommendations from Marsh, Hau, and Wen (2004), model fit for the Q-LES-Q-SF linear
model was acceptable (X2 (512) = 23.68, RMSEA = .21 CI[.14, .29], CFI = .92, TLI = .75, Gamma Hat =
.97). Scores increased gradually from admission to discharge. The estimated Q-LES-Q-SF intercept (at
admission) was 42.62 (SE = .73, p < .001). The linear slope was significant at p <. 001. On average, QLES-Q-SF scores increased .62 (SE = .18) units per 6 weeks.

Latent Growth Curve Regressions

After calculating intercepts and slopes for each variable under study, latent regressions were estimated
to predict the intercept and slope of the PCL-5, Q-LES-Q-SF, VLQ, and TRSI, respectively. Per
recommendations from Little (2013), because the tested models are theory-based and not exploratory,
non-significant relationships were pruned, or set to zero, after which the pruned models were
compared to previous models via LRT (χ2). Model pruning continued until a non-significant chi-square
result was found. Final, pruned model results are reported.
PTSD Symptoms Latent Growth Curve Regression Model
For the first model, the PCL-5 intercept and the three PCL-5 linear slopes were set as outcome
variables. The SCS-SF intercept, the three SCS-SF linear slopes, the AAQ-II intercept, the AAQ linear
slope, the ACR-C intercept, and the ARC-C linear slope were set as predictor variables.

PCL-5 Final Latent Growth Curve Regression Model

A pruned PCL-5 model was compared to the original model via LRT (Δ X2 = 47.12, Δ df = 14, p < 0.001),
after which the pruned model was retained. After model pruning, only the AAQ-II intercept
(β = 1.98, SE = 0.18, p < 0.001) and the ACR-C intercept (β = 0.36, SE = 0.15, p = 0.018) were significant
predictors of the PCL-5 intercept. Thus, we reject the null hypothesis of these intercept relationships
being equal to zero. As the AAQ-II intercept increased by one standard deviation, the PCL-5 intercept
increased by 0.97 deviations. As the ACR-C intercept increased by one standard deviation, the PCL-5
intercept increased by 0.16 standard deviations. For the first PCL-5 linear slope, after model pruning,
only the first SCS-SF linear slope (β = − 1.58, SE = 0.13, p < 0.001) was a significant predictor. Thus, we
reject the null hypothesis of this regression slope being equal to zero. As the first SCS-SF linear slope
increased by one standard deviation, the first PCL-5 linear slope decreased by 0.91 standard deviations.
For the second PCL-5 linear slope, after model pruning, only the second SCS-SF linear slope
(β = − 1.60, SE = 0.21, p < 0.001) was a significant predictor. Thus, we rejected the null hypothesis of

this regression slope being equal to zero. As the second SCS-SF linear slope increased by one standard
deviation, the second PCL-5 linear slope decreased by 0.87 standard deviations. For the third PCL-5
linear slope, after model pruning, only the third SCS-SF linear slope (β = − 1.81, SE = 0.61, p = 0.003)
was a significant predictor. Thus, we rejected the null hypothesis of this regression slope being equal to
zero. As the third SCS-SF linear slope increased by one standard deviation, the third PCL-5 linear slope
decreased by 1.02 standard deviations.
Valued Living Latent Growth Curve Regression Model
For the second model, the VLQ intercept and the three VLQ linear slopes were set as outcome
variables. The SCS-SF intercept, the three SCS-SF linear slopes, the AAQ-II intercept, the AAQ linear
slope, the ACR-C intercept, and the ARC-C linear slope were set as predictor variables.

VLQ Final Latent Growth Curve Regression Model

A pruned VLQ model was compared to the original model via LRT (Δ X2 = 66.58, Δ df = 20, p < 0.001),
after which the pruned model was retained. After model pruning, only the first SCS-SF linear slope
(β = 4.81, SE = 1.85, p = 0.009) was a significant predictor of the VLQ intercept. Thus, we rejected the
null hypothesis of these intercept relationships being equal to zero. As the first SCS-SF linear slope
increased by one standard deviation, the VLQ intercept increased by 0.47 standard deviations.
For the first VLQ linear slope, after model pruning, the first SCS-SF slope (β = 0.62, SE = 0.15, p < 0.001),
the AAQ-II intercept (β = − 0.07, SE = 0.03, p = 0.026), and the AAQ-II linear slope
(β = − 1.49, SE = 0.60, p = 0.013) were significant predictors. Thus, we rejected the null hypothesis of
these regression slopes being equal to zero. As the first SCS-SF linear slope increased by one standard
deviation, the first VLQ linear slope increased by 0.41 units. As the AAQ-II intercept increased by one
standard deviation, the first VLQ linear slope decreased by 0.18 standard deviations. As the AAQ-II
linear slope increased by one standard deviation, the first VLQ linear slope decreased by 0.29 standard
deviations. For the second VLQ linear slope, after model pruning, only the second SCS-SF linear slope
(β = 0.96, SE = 0.11, p < 0.001) was a significant predictor. Thus, we rejected the null hypothesis of this
regression slope being equal to zero. As the second SCS-SF linear slope increased by one standard
deviation, the second VLQ linear slope decreased by 0.78 standard deviations. For the third VLQ linear
slope, after model pruning, only the third SCS-SF linear slope (β = 0.96, SE = 0.12, p < 0.001) was a
significant predictor. Thus, we rejected the null hypothesis of this regression slope being equal to zero.
As the third SCS-SF linear slope increased by one standard deviation, the third VLQ linear slope
increased by 0.79 standard deviations.
Quality of Life Latent Growth Curve Regression Model
For the third model, the Q-LES-Q-SF intercept and the Q-LES-Q-SF linear slope were set as outcome
variables. The SCS-SF intercept, the three SCS-SF linear slopes, the AAQ-II intercept, the AAQ linear
slope, the ACR-C intercept, and the ARC-C linear slope were set as predictor variables.

Q-LES-Q-SF Final Latent Growth Curve Regression Model

A pruned PCL-5 model was compared to the original model via LRT (Δ X2 = 40.66, Δ df = 10, p < 0.001),
after which the pruned model was retained. After model pruning, only the SCS-SF third linear slope
(β = 2.08, SE = 1.04 p = 0.045) and the AAQ-II intercept (β = − 2.08, SE = 0.23, p < 0.001) were significant
predictors of the Q-LES-Q-SF intercept. Thus, we rejected the null hypothesis of these intercept

relationships being equal to zero. As the third SCS-SF linear slope increased by one standard deviation,
the Q-LES-Q-SF intercept increased by 0.24 standard deviations. As the AAQ-II intercept increased by
one standard deviation, the Q-LES-Q-SF intercept decreased by 0.93 standard deviations.
For the Q-LES-Q-SF linear slope, after model pruning, only the AAQ-II linear slope
(β = − 1.00, SE = 0.20, p < 0.001) was a significant predictor. Thus, we rejected the null hypothesis of
this regression slope being equal to zero. As the AAQ-II linear slope increased by one standard
deviation, the Q-LES-Q-SF linear slope decreased by 0.62 standard deviations.
Trauma-Related Shame Latent Growth Curve Regression Model
For the fourth model, the TRSI intercept and the TRSI linear slope were set as outcome variables. The
SCS-SF intercept, the three SCS-SF linear slopes, the AAQ-II intercept, the AAQ linear slope, the ACR-C
intercept, and the ARC-C linear slope were set as predictor variables.

TRSI Final Latent Growth Curve Regression Model

A pruned PCL-5 model was compared to the original model via LRT (Δ X2 = 14.67, Δ df = 10, p = 0.145),
after which the original model was retained. In the original model, the second SCS-SF linear slope
(β = − 8.49, SE = 4.07, p = 0.037), the third SCS-SF linear slope (β = − 9.39, SE = 4.15, p = 0.024), and the
AAQ-II intercept (β = 2.10, SE = 0.20, p < 0.001) were significant predictors of the TRSI intercept. Thus,
we rejected the null hypothesis of these intercept relationships being equal to zero. As the second SCSSF linear slope increased by one standard deviation, the TRSI intercept decreased by 0.84 standard
deviations. As the third SCS-SF linear slope increased by one standard deviation, the TRSI intercept
decreased by 0.91 standard deviations. As the AAQ-II intercept increased by one standard deviation,
the TRSI intercept increased by 0.74 standard deviations.
For the TRSI linear slope, only the SCS-SF intercept (β = 0.01, SE = 0.01, p = 0.010), AAQ-II linear slope
(β = 0.88, SE = 0.16, p < 0.001), and the ACR-C linear slope (β = − 2.50, SE = 0.61, p < 0.001) were
significant predictors. Thus, we rejected the null hypothesis of this regression slope being equal to
zero. As the SCS-SF intercept increased by one standard deviation, the TRSI linear slope increased by
0.13 standard deviations. As the AAQ-II linear slope increased by one standard deviation, the TRSI
linear slope increased by 0.40 standard deviations. As the ACR-C linear slope increased by one standard
deviation, the TRSI linear slope decreased by 0.28 standard deviations.

Discussion

The growth curve results, especially from the three-piece spline models, provide important information
concerning the time frames during which patients achieved the most significant symptom changes. For
PTSD symptom severity, valued living, and self-compassion, the greatest symptom change occurred
during the first 6 weeks of treatment. For valued living and self-compassion, the first week to 2 weeks
of treatment resulted in little to no improvement, though these trends reversed dramatically during
the next 3 to 4 weeks of intervention. Treatment results from weeks 6 through 16 showed consistent,
yet much more gradual, symptom change on all three measures.
Because the third linear slope within each spline model was non-significant, it is difficult to draw any
conclusions concerning rates of change in the major study variables after week 16. This is likely
because the typical length of stay in the program is approximately 12 weeks, and sample size decreases

when approaching week 16. However, an examination of plotted values allows for some tentative
observations. After week 16, PTSD symptoms appeared to continue declining gradually, but selfcompassion and valued living both increased at a steeper rate than was seen between week 6 and
week 16. While it is difficult to draw conclusions concerning the reasons behind these trends, it is
possible that, with respect to PTSD symptoms, a high dose of treatment engagement (i.e., 6–7 h of
programming per day) leads to near-immediate benefit that continues over the entire course of partial
hospitalization programming. These early gains were then translated into gradual, consistent
improvements in PTSD symptoms, self-compassion, and valued living over the rest of treatment.
These results are consistent with previous studies linking substantial early gains with improved
treatment outcomes and engagement in exposure-based therapy for PTSD (Doane et al., 2010). In this
study, the initial reduction in PTSD symptoms followed by improvements in processes of well-being
may reflect a pattern found by Schnurr and Lunney (2016), who demonstrated that the best predictor
of quality of life improvements for people who engaged in exposure therapy for PTSD was the
remission of the PTSD diagnosis. This pattern has also been found in partial hospitalization programs
that address serious mental illness alongside PTSD (Slade et al., 2017). Additionally, studies of
mindfulness-based interventions in PTSD populations, which form a core component of selfcompassion and acceptance-based treatments, have shown evidence of consistent improvement over
time in both symptom reduction and quality of life (Earley et al., 2014; Kearney et al., 2012).
It is important to note that these results are unique in that few, if any, published treatment approaches
integrate evidence-based PTSD interventions (e.g., PE, CPT) with mindfulness, compassion, or
acceptance-based interventions; for those that do, the included assessments are limited to measures
of symptom severity (e.g., Zalta et al., 2018). These results suggest that symptom reduction and
improvements in processes of well-being do not follow the same trajectory, and that a narrow focus on
symptom reduction might lead clinicians to miss potentially important impacts of patient quality of life
and well-being. This also underscores the need for follow-up research (e.g., after 2 months and
6 months) to assess how treatment impacted patients’ long-term well-being, as there is concerningly
little research to point clinicians in the direction of interventions that result in sustained improvements
in both PTSD symptoms and well-being. The existing research in this area points to targeting a broad
range of deficits and comorbid diagnoses in PTSD treatment (Richardson et al., 2014), loss of diagnosis
(Schnurr & Lunney, 2016), and continued engagement in core treatment elements (e.g., mindful
movement; Rhodes et al., 2016) as predictors of long-term maintenance of treatment gains. While this
empirical literature must be expanded, it may be that the program’s early emphasis on mindfulness,
compassion, and acceptance-based practice allowed for the gradual development of a presentmoment-focused, non-judgmental view of the self and others. Previous literature has suggested that
cultivating a mindful approach characterized by compassion for the self and others might augment
exposure-based approaches because mindfulness can help patients develop a practice of willingly
approaching their difficult or traumatic experiences without the use of covert avoidance or safety
behaviors (Follette et al, 2006). It is important to note that these are tentative implications that could
not be tested within the scope of this project.
In addition to the specific findings regarding the timing of change in PTSD symptom severity, valued
living, and self-compassion, these results also provide the basis for several general conclusions. The

surprising robustness of the effect of self-compassion, as well as the strong associations between
baseline psychological inflexibility and the outcome variables, is important to note. While selfcompassion and psychological inflexibility were expected to be strongly related to the outcome
variables, the lack of effect from interpersonal courage was somewhat surprising. While the research
literature supports the importance of interpersonal courage and connection in healing from trauma
(Cloitre, 2015), it may be that strengthening psychological flexibility and self-compassion plays a more
prominent role in successful treatment. It is also possible that increased treatment emphasis on
interpersonal connection, potentially via groups explicitly focused on interpersonal engagement and
skill building, might result in a more robust effect on PTSD symptoms and quality of life. Previous
research has suggested this trend (e.g., Au et al., 2017), and it is likely that the lack of significant
change in interpersonal courage impeded comparison of the effect of interpersonal connection to the
development of self-compassion and psychological flexibility. Even so, the finding that the withinperson rate of change in interpersonal courage predicted the within-person rate of change in traumarelated shame is encouraging, as interventions focused on trauma-related shame have emphasized the
importance of sharing seemingly “broken” or “wrong” parts of themselves with trusted others (Lee et
al., 2001). It should be noted that these assertions are tentative because it is difficult to draw such
construct-based conclusions from a new scale, and additional research using the Acceptance, Courage,
and Responsiveness Scale is needed.
Taken together, these findings suggest that psychological inflexibility, self-compassion, and
interpersonal courage appear to be important in trauma-focused treatment, albeit in different ways.
Over the course of treatment, self-compassion appeared strongly linked to the reduction in PTSD
symptom severity and an increase in valued living, while psychological inflexibility emerged as an
important predictor of change in quality of life and trauma-related shame. When working specifically
with trauma-related shame, interpersonal courage also appears to play an important role. Thus,
effective trauma treatment is characterized by the development of compassionate and flexible
connections with the self and others (e.g., ACT, DBT), along with simultaneous engagement in
evidence-based mechanisms of PTSD symptom reduction (i.e., exposure).
That we failed to reject several hypotheses demonstrates the limitations of current knowledge of the
constructs under study and how they present in patients with PTSD, especially with respect to
constructs that are not traditionally assessed in PTSD trials (e.g., self-compassion, valued living). It is
important to note that the adjunctive approaches to treatment used in the program (e.g., ACT, DBT)
under study are rooted in mindful, non-judgmental awareness, suggesting the potential importance of
integrating a formal mindfulness component to intensive PTSD treatment. A fruitful direction for
evidence-based trauma treatment may be to expand its definition to include a focus on cultivating selfcompassion, psychological flexibility, interpersonal courage, and valued living.

Limitations and Future Directions

While the rich data analyzed in this study was obtained within a community-based clinical treatment
program, the study’s design prevented the inclusion of a control group. Additionally, because the
results were pooled across several treatment sites operating in different locations (albeit with the
same supervisor and training program), it is likely that treatment approaches varied slightly across
clinicians and sites. This limited the ability to make causal inferences about the impact of various

treatment elements (e.g., PE vs. DBT vs. ACT) and to formally assess treatment fidelity or consistency
across program sites. With respect to generalizability, the results were obtained from multiple PTSD
partial hospitalization programs with largely White and female patients who indicated severe levels of
symptom severity and comorbidity. As such, results may not be generalizable to PTSD treatment
delivered in a weekly outpatient format, trauma-exposed samples with less severe symptomatology, or
more demographically diverse samples.
The final strengths and limitations of this study have to do with its approach to data analysis. While a
key advantage of this study was its use of longitudinal analysis with multiple timepoints, because data
were drawn from a clinical sample, treatment duration varied between patients. Ideally, all measures
would be assessed at the same timepoints to assess growth over equivalent amount of time.
Additionally, the combination of the spline models calculated for weekly measures and the single linear
models calculated for the non-weekly measures may have resulted in a loss of specificity in analysis.
While this did not prevent the ability to draw inferences from these data, future studies would likely
benefit from confirming these results using both controlled studies and symmetrical data points for
each growth curve.
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